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Summary  Local  tumor  compression  is  the  main  mechanical  cause  of  posterior  interosseous
nerve (PIN)  palsy.  The  reported  cases  of  these  tumors  do  not  include  that  of  pigmented  villon-
odular synovitis  (PVNS).  Here,  we  report  a  case  of  a  53-year-old  male  with  a  9-year  history  of
painless swelling  in  his  left  elbow  and  a  few  months  of  progressive  weakness  in  his  left  hand.
Imaging identiﬁed  the  mass,  and  histological  examination  of  the  biopsy  specimens  revealed
PVNS. The  mass  was  compressing  the  nerve  at  the  arcade  of  Frohse,  and  we  performed  a  com-PVNS plete resection  of  the  mass.  Following  removal  of  the  mass,  the  patient  regained  complete
function in  his  left  upper  extremity,  and  no  local  recurrence  has  been  detected  after  2  postop-
erative years.  The  possibility  of  PVNS  should  be  considered  in  the  differential  diagnosis  of  PIN
palsy.
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Introduction
Posterior  interosseous  nerve  (PIN)  palsy  can  occur  secondary
to  both  mechanical  and  nonmechanical  events.  The  former
include  local  tumor  compression,  trauma,  and  iatrogenic
injuries,  while  the  latter  include  rheumatoid  vasculitis  and
drug  toxicity  [1].  In  particular,  quite  a  few  reports  exist  on
local  tumor  compression.  While  the  type  of  lesion  varies
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idely,  no  previous  studies  have  described  a  case  of  PIN  palsy
aused  by  pigmented  villonodular  synovitis  (PVNS),  a  rare,
enign,  proliferative  disorder  that  affects  synovial  tissue,
ursae,  and  tendons  [2].  PVNS  is  rarely  found  in  the  elbow
3].  The  present  study  is  the  ﬁrst  reported  case  of  PIN  palsy
aused  by  PVNS  of  the  elbow.
ase report 53-year-old  man  presented  with  a  9-year  history  of  pain-
ess  swelling  in  his  left  elbow.  During  the  4  months  prior
o  presentation,  he  noted  pain  in  the  medial  aspect  of  his
served.
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Figure  1  Plain  lateral  radiograph  of  the  elbow  showing  a
soft tissue  swelling  extending  from  the  antecubital  fossa  (fossa
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Figure  2  Sagittal  CT  scan  of  the  elbow  showing  a  mass  com-
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eubiti)  to  the  proximal  forearm  (black  arrowheads).  There  are
o changes  noted  in  the  adjacent  bones  or  joint  space.
lbow,  along  with  a  2-month  history  of  progressive  weakness
f  his  left  hand.  There  was  no  history  of  rheumatoid  arthri-
is  or  trauma  to  the  neck  or  left  upper  extremity.  Physical
xamination  revealed  a  non-tender  mass  in  his  left  elbow.
e  was  unable  to  extend  his  ﬁngers  at  the  metacarpopha-
angeal  joint  (MMT  1/5),  but  extension  of  his  interphalangeal
oints  and  wrist  was  normal.  Full  passive  ranges  of  motion  in
ach  digit  were  preserved  and  no  sensory  disturbance  was
bserved.
Plain  radiographs  of  the  elbow  showed  a  soft  tissue
ass  with  no  calciﬁcation,  extending  from  the  antecu-
ital  fossa  to  the  proximal  forearm  (Fig.  1).  Computed
omography  (CT)  of  the  left  elbow  showed  a  mass  mea-
uring  10  cm  compressed  by  the  proximal  end  of  the
upinator  muscle  (Fig.  2).  T1-  and  T2-weighted  mag-
etic  resonance  images  (MRI)  revealed  hyperintense  signal
n  the  muscle  adjacent  to  the  mass  as  well  as  several
oci  of  low  intensity.  After  administration  of  gadolinium-
iethylenetriaminepentaacetic  acid  (Gd-DTPA)  contrast,  the
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igure  3  T1-  (A)  and  T2-weighted  axial  MRI  (B)  showing  a  hyperint
nhancing after  administration  of  gadolinium-diethylenetriaminepenressed by  the  proximal  portion  of  the  supinator  muscle  (black
rrowheads).
ass  was  observed  to  be  heterogeneously  enhancing  (Fig.  3).
erve  conduction  studies/Electromyography  (EMG)  con-
rmed  PIN  palsy  with  denervation  of  the  muscles  supplied
y  the  PIN.
Microscopic  examination  of  biopsy  specimens  obtained  by
pen  biopsy  revealed  numerous  mononuclear  cells,  polynu-
lear  giant  cells,  foam  cells,  and  hemosiderin  accumulation
Fig.  4).  The  histological  diagnosis  was  PVNS  and  the  mass
ppeared  to  compress  the  PIN.
Marginal  excision  of  the  mass  was  performed  through  a
ongitudinal  medial  approach.  The  mass  was  inferior  to  the
rachioradialis  muscle  and  superior  to  the  deep  head  of  the
upinator  muscle,  causing  compression  of  the  PIN  against  the
brous  edge  of  the  proximal  portion  of  the  supinator  muscle
arcade  of  Frohse)  (Fig.  5A).  The  mass  was  also  compressed
y  the  arcade  of  Frohse  (Fig.  5B).We  performed  no  postoperative  complementary  therapy.
he  patient’s  PIN  palsy  improved  without  any  rehabilita-
ion  following  removal  of  the  mass,  and  he  had  complete
estoration  of  normal  function  in  his  left  upper  extremity
ense  mass  (white  arrowheads).  The  mass  was  heterogeneously
taacetic  acid  (Gd-DTPA)  contrast  and  fat  suppression  (C).
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Figure  6  Anatomical  diagram  shows  the  relationship  between
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sFigure  4  Photomicrograph  showing  mononuclear  cells,
polynuclear  giant  cells,  foam  cells,  and  hemosiderin  accumu-
lation.
3  months  postoperatively.  Electromyography  taken  4  months
postoperatively  showed  recovery  of  normal  nerve  conduc-
tion  velocity.  The  Enneking  functional  score  for  the  upper
arm  was  30/30  (100%).  No  local  recurrence  was  detected
2  years  postoperatively.
Discussion
The  PIN  may  be  affected  by  various  lesions  in  the  forearm
including  traumatic  lesions,  compressive  lesions  in  the  radial
tunnel,  tumors,  vasculitis,  and  miscellaneous  lesions  [4].
Quignon  et  al.  reported  tumor  compression  as  the  most  fre-
quently  reported  etiology  of  PIN  palsy,  at  a  rate  of  39.4%,
followed  by  muscle  aponeurosis  at  27.3%,  and  trauma  at
13.6%  [5].
The  radial  nerve  divides  into  the  PIN  and  the  superﬁcial
radial  nerve.  The  PIN  supplies  the  extensor  carpi  radialis  bre-
vis  and  supinator  muscles  and  passes  between  the  superﬁcial
and  deep  layers  of  the  supinator  muscle  along  with  the  radial
recurrent  artery.  The  most  superior  portion  of  the  superﬁ-
cial  layer  of  the  supinator  muscle  forms  an  arch  known  as
the  arcade  of  Frohse  (Fig.  6).  The  PIN  is  particularly  vulner-
able  in  this  region  [6].  In  the  present  case,  compression  was
caused  by  a  tumor  in  this  region.  This  tumor  was  identiﬁed
by  CT  imaging  (Fig.  2)  and  histological  examination  of  biopsy
specimens  (Fig.  4).
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Figure  5  A.  The  tumor,  which  was  located  deep  to  the  posterior
nerve was  released.  B.  The  resected  specimen,  showing  a  narrowed  he posterior  interosseous  nerve  (PIN)  and  other  structures.  The
IN and  the  radial  recurrent  artery  pass  through  the  arcade  of
rohse.
The  PIN  is  primarily  a  motor  nerve,  and  the  superﬁcial
adial  nerve  is  anatomically  distinct  from  the  PIN.  As  such,
ensory  disturbance  usually  does  not  accompany  PIN  palsy.
owever,  the  PIN  gives  off  terminal  sensory  branches  to  the
igaments  and  articulations  of  the  carpal  joints  as  well  as
ensory  innervation  to  the  periosteum  of  the  radius  and
nterosseous  membrane  of  the  forearm.  Entrapment  of  a
otor  nerve  may  cause  a  diffusely  localized,  dull,  aching
ain  [7].  Therefore,  patients  with  PIN  compression  by  a  soft
issue  mass  typically  present  with  gradual  onset  of  symptoms
ncluding  deep  forearm  and  elbow  pain  that  appears  prior
o  the  development  of  weakness  of  the  extensor  muscles  of
he  ﬁngers  without  sensory  loss.  These  ﬁndings  are  consis-
ent  with  those  in  this  case.  In  cases  of  nerve  compression
ombined  with  other  localized  pain,  EMG  studies  are  consid-
red  valuable  [8].  In  addition,  as  the  superﬁcial  radial  nerve
asses  above  the  supinator  muscle,  it  can  be  compressed  by
he  mass  itself  and  paraesthesia  can  occur  [9].  Notably,  we
id  not  observe  this  in  the  present  case.
A  number  of  reports  exist  regarding  PIN  compres-
ion  by  tumors  such  as  lipomas,  ganglion  cysts,  ﬁbromas,
chwannoma,  and  synovial  haemangiomas  [10], but  to  our
nowledge,  no  one  has  reported  PIN  palsy  caused  by  PVNS.
s  the  ﬁrst  to  do  so,  we  recommend  that  PVNS  is  considered
n  the  differential  diagnosis  as  a  potential  etiology  of  PIN
alsy.
 interosseous  nerve  (white  arrowhead),  was  resected  and  the
region  (black  arrowhead)  in  the  middle  of  the  tumor.
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Jaffe  et  al.  identiﬁed  PVNS  of  differing  morphologies,
oting  that  these  represented  variants  of  the  same  proli-
erative  disorder  of  the  synovium  [2].  PVNS  can  be  locally
ggressive,  but  does  not  metastasize.  It  most  often  occurs
n  patients  between  the  ages  of  30  and  50  years  and  there
s  no  gender  bias  [11]. The  most  commonly  affected  joint
s  the  knee,  followed  by  the  ankle  and  hip.  Involvement  of
he  elbow  is  rare  [3,12,13].  Ottaviani  et  al.  reported  that
he  incidence  of  PVNS  of  the  elbow  is  0.82%  (1/122  cases)
13].  Neural  involvement  of  PVNS  is  also  rare  and  only  three
ases  have  been  reported  in  the  literature  [11,14,15]. In
hese  three  cases,  the  nerves  involved  were  the  radial  and
lnar  nerves,  peroneal  nerve,  and  ulnar  and  median  nerves.
hus,  the  present  study  is  the  ﬁrst  to  describe  PVNS  involving
he  PIN.
The  most  common  ﬁnding  on  plain  radiographs  of  PVNS
s  soft-tissue  swelling  or  swelling  of  the  involved  joint.  Only
0%  of  cases  show  bone  lesions  similar  to  osteoporosis  or  cor-
ical  erosion  of  adjacent  bones  [13,14].  In  addition,  PVNS
sually  show  high  attenuation  on  CT  imaging  because  of
heir  high  hemosiderin  content.  On  T1-  and  T2-weighted
RI  imaging  sequences,  foci  of  low  signal  intensity,  related
o  high  hemosiderin  content,  are  observed  [7,16]. In  the
resent  case,  these  characteristic  ﬁndings  were  observed
n  the  CT  and  MRI,  and  no  changes  in  the  plain  radiographs
ere  noted  for  the  bones  or  joints.
Treatment  of  PVNS  involves  complete  resection  of  all
ross  disease  because  of  its  high  rate  of  recurrence.  The
ecurrence  rate  after  surgical  resection  is  reportedly  8  to
6%,  and  differs  by  treatment,  follow-up  duration,  deﬁnition
f  relapse,  and  outcome  evaluation  [13]. When  PVNS  occurs
n  the  tendon  sheath,  it  is  relatively  easy  to  resect,  but
ecause  of  the  complexity  of  knee  and  elbow  joint  anatomy,
omplete  resection  in  these  joints  is  often  difﬁcult  [2,17].
o  minimize  the  risk  of  recurrence,  complementary  thera-
ies  such  as  isotopic  synoviorthesis,  adjuvant  cryotherapy
r  external  radiotherapy,  have  been  suggested  [12]. How-
ver,  as  their  effects  have  not  been  proven,  complementary
herapies  were  not  provided  in  this  case.
In  terms  of  PIN  palsy  treatment,  treatments  are  divided
ccording  to  causes.  If  deﬁnite  compressive  lesions  such
s  PVNS  are  evident,  then  surgical  decompression  of  the
IN  is  recommended  as  treatment.  A  review  of  the  liter-
ture  would  reveal  that  rapid  and  complete  recovery  of
unction  is  likely  to  follow  decompression,  but  delay  in
iagnosis  and  treatment  may  lead  to  poor  outcomes  [18].
n  cases  of  PIN  palsy  caused  by  vasculitis,  pharmaceutical
pproaches  are  more  effective  than  surgery  [1,4,19].  More-
ver,  no  correlation  seems  to  exist  between  the  length  of
reoperative  symptoms  and  the  recovery  time  [1].  This  case
nvolved  a  deﬁnite  compression  lesion,  and  there  was  a  long
elay  before  the  patient  presented  to  our  hospital.  How-
ver,  because  tumor  growth  was  slow  and  symptom  onset
as  gradual,  complete  resolution  of  symptoms  was  achieved
y  tumor  resection  and  nerve  decompression.
onclusions  PVNS  occurring  in  the  elbow  can  compress  the  PIN,  it
hould  be  considered  in  the  differential  diagnosis  as  a  poten-
ial  etiology  of  PIN  palsy.
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